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Religious coping is associated with health outcomes in adolescents with chronic disease. Identifying potentially modifiable spiritual factors is important for improving health outcomes. The purpose of this study was to determine if associations exist between rate of change in pulmonary function and subsequent religious coping by adolescents with cystic fibrosis (CF). Retrospective cohort design employing the Brief R-COPE and calculated decline in lung function over a three-year period were utilized. Data were obtained for
INTRODUCTION
Living with a chronic disease is stressful. The life-shortening nature of cystic fibrosis (CF), with its burdensome daily home treatments including airway clearance, nebulized medications, and enzyme replacement can be particularly stressful. Declining health status of CF patients, as measured by the rapid rate of decline in pulmonary function, is a significant issue. This may be especially true for adolescents, who have the largest CF-mediated decreases in pulmonary function (Liou et al., 2010) . People respond to minimize or remove the stress of perceived threats by employing different forms of coping. Therefore, identifying factors associated with slowing disease progression, including coping styles of adolescents, can be an important step in improving health outcomes. One form of coping which is important to many Americans is religious coping, which is defined as ''a search for significance, in ways related to the sacred, in times of stress'' (Pendleton, Cavalli, Pargament, & Nasr, 2002, p. 1) . Religious coping has been shown to make unique contributions to outcomes above non-religious coping (Burker, Evon, Sedway, & Egan, 2005; Pargament et al., 1999) . Religious coping may have different goals: to gain control over a stressor; to seek comfort with the sacred or with other people; or to construct a spiritual meaning for the stressor. Fourteen styles of religious coping have been described (Pargament, Koenig, & Perez, 2000) . Styles used to gain control include: Collaboration (with the Divine), Passive Deferral, Active Surrender, Pleading for Divine Intervention, and Self-directed. Comfortrelated styles include Seeking Spiritual Support, Seeking Spiritual Connection, and Spiritual Discontent, which manifests as a feeling of being abandoned by the Divine or by one's faith community. Religious coping by constructing meaning may include reappraisals of Divine power or of the stressor as either Demonic or a Punishing God (Pargament, et al., 2000) . Coping styles that sustain comfort, hope, and spiritual meaning are referred to as ''positive religious coping,'' while styles that challenge one's comfort, 34 D. H. Grossoehme et al. hope, or meaning are referred to as ''negative religious coping'' (Pargament, 1997) . Many adolescents have active spiritual lives (Boyatzis, Dollahite, & Marks, 2006; Fowler, 1981; Grossoehme, Cotton, & Leonard, 2007) , and use of religious coping by adolescents previously has been reported in relation to sickle cell disease, asthma, and alcohol use (Benore, Pargament, & Pendleton, 2008; Cotton et al., 2009; Knight et al., 2007) . Religious coping styles have been associated with health outcomes. Negative relationships include the use of some coping styles with poorer treatment adherence by adolescents who are post renal transplant (Ratcliff, Blount, & Mee, 2010) . In a study of treatment adherence by parents for their child's CF, negative religious coping was associated with depressive symptoms, which was associated to self-efficacy and actual adherence to airway clearance treatments (Grossoehme et al., 2012) . Pleading religious coping (a form of coping to gain control by seeking divine intervention) was associated with self-efficacy for completing nebulized medications and was directly related to actual adherence to administering enzyme supplements (Grossoehme et al., 2012) . Rivett and colleagues suggested that the quality of life for adolescents with idiopathic scoliosis may be more related to their coping styles than to their physical condition and its implications (Rivett, Rothberg, Stewardt, & Berkowitz, 2009 ). Benore reported that negative religious coping predicted up to 50% of variance in adjustment to asthma in children (Benore et al., 2008) , and Dew and colleagues reported that negative religious coping was significantly related to depression among adolescents at two outpatient psychiatric clinics (Bosek, Lowry, Lindeman, Burck, & Gwyther, 2003) . A 44-study review of religious coping and health outcomes found that poorer health outcomes were associated with negative religious coping (Pargament, 1997) . Negative religious coping also predicted 11.6% of the variation among depression scores in a sample of lung-transplant candidates, which included young adults with CF (Burker et al., 2005) . However, no previous studies have examined the potential relationship between adolescents' reports of religious coping and pulmonary function decline due to CF.
As a first step toward understanding whether religious coping could be a modifiable factor in a future intervention, this exploratory study was designed to (1) determine the reliability of a religious coping instrument (the Brief R-COPE) among adolescents with CF; (2), based on previous studies among adults, test the hypothesis that the rate of decline in pulmonary function would be associated with subsequent negative religious coping; and (3), test the hypothesis that styles of religious coping for control would be associated with rates of pulmonary decline. Pulmonary function was operationalized as FEV 1 % (Forced Expiratory Volume: the ratio of the volume of air that is forcibly expelled in one second compared to predicted norms) over a three-year period. A multi-year FEV 1 slope is a common measure of patient-specific trends in pulmonary function used in retrospective analyses Religious Coping with Cystic Fibrosis 35 (Dasenbrook, Merlo, Diener-West, Lechtzin, & Boyle, 2008; Konstan, Byard, Hoppel, & Davis, 1995; Konstan, Schluchter, Xue, & Davis, 2007; McPhail, Acton, Fenchel, Amin, & Seid, 2008) .
METHODS

Participants
This institution's IRB approved the study. Data were collected from a convenience sample of 19 adolescent males and 9 adolescent females (N ¼ 28). The first author collected religious coping data from the adolescents (11-18 years of age, median ¼ 13.5 years) during outpatient anniversary clinic visits to the CF Center in his role as clinical chaplain. Completion of the Brief R-COPE was voluntary, and the adolescents received no incentive. The sample represents 34% of the adolescents who performed valid pulmonary function tests and had at least three years of pulmonary function test scores at the time of this study.
Measures
Portions of the Brief R-COPE were used to measure patients' religious coping (Bush et al., 1999; Cotton et al., 2006; Keefe et al., 2001; Koenig, Pargament, & Nielsen, 1998; Pargament, et al., 2000; Pargament, Koenig, Tarakeshwar, & Hahn, 2001 . The first seven items in Table 1 measured negative religious coping styles; the final item in Table 1 (item # 7) measured the Pleading style of religious coping for control). All items were scored on a four-point Likert-style scale in response to the question, ''How often have you used the following to cope with your CF?'' Responses range from 0 (''not at all'') to 3 (''quite a bit''). Given the sample size and the relatively low prevalence of negative religious coping use, we followed an approach (Fitchett et al., 2004; Nemes, Jonasson, Genell, & Steineck, 2009 ). To determine whether or not a participant had a particular religious coping style, corresponding item scores less than 2 were categorized as ''not used'' while scores of 2 or above were categorized as ''used.'' Participants that used any of the seven negative religious coping styles were classified as exhibiting negative religious coping. All available FEV 1 % values for each participant during the three years prior to the date they completed the Brief R-COPE were obtained by a retrospective chart review. From this, the FEV 1 % rate of change was calculated for each participant by performing individual least-squares regressions of observed FEV 1 % as a function of age (in years). The resulting slope, used in a previous study as an aggregate patient-level measure of change in lung function over time, is expressed as percent predicted per year (McPhail et al., 2008) .
Analysis
Spearman correlations were calculated between religious coping (measured on the Likert-style scale) and quantitative clinical and demographic characteristics. The association between FEV 1 % slope and dichotomized religious coping use was examined using logistic regression. In each regression, the preceding FEV 1 % slope was treated as the predictor variable and the subsequent religious coping outcome was treated as the response variable. Clinical and demographic characteristics significant at p < 0.10 in individual regressions were included in each final model. Covariates included gender, age at initial pulmonary function test (in years), baseline FEV 1 %, and time in months between the first pulmonary function test and completing the Brief R-COPE. Model results are reported as odds ratios (OR) with the 95% confidence interval (CI), along with regression (b) coefficient and standard error (SE). All statistical analyses were implemented in SAS 9.2 (SAS Institute, Cary, NC).
RESULTS
Baseline FEV 1 was 91.2 (25.6-118.4) % predicted; median (range) for FEV 1 % slope was À2.4 (À9.4 to 6.0) % predicted per year. Time between initial FEV 1 measurement and completing the subsequent Brief R-COPE was 2.85 (2.53-2.97) years. Reliability (Cronbach's alpha) for the R-COPE was 0.62 for the negative religious item subscale. Frequencies for specific negative religious coping and Pleading religious coping styles are presented in Table 1 . No associations were found between positive religious coping styles and pulmonary function and no data is reported.
A negative correlation was found between an adolescent's baseline pulmonary function (FEV 1 %) and the elapsed time between that baseline There was a significant association between the use of one of the styles of religious coping for control (Pleading) and the adolescent's rate of change in pulmonary function. For every 1% predicted per year increase in FEV 1 % slope, the odds that adolescents used Pleading religious coping decreased by 34% (OR ¼ 0.66, b ¼ À0.41, SE ¼ 0.21; p ¼ 0.045). There also was a significant association between the use of negative religious coping styles and the adolescents' three-year pulmonary function slope (OR ¼ 0.77, b ¼ À0.27, SE ¼ 0.13; p ¼ 0.046). For every 1% predicted per year increase in FEV 1 %, the odds of using one or more negative coping styles decreased by 24% (p ¼ 0.0462; OR ¼ 0.765; 95% CI:0.587, 0.995). The change in probability of using religious coping styles, specifically Pleading religious coping and any negative religious coping style, across pulmonary function rates of change are presented in Figure 1 . In each plot, the x-axis represents the three-year FEV 1 % slope for study patients; the y-axis is the predicted probability of each outcome. Both predictions indicate that a negative relationship exists between the adolescents' pulmonary function changes and subsequent use of negative religious coping.
Adolescents with more rapid rates of decline in lung function were more likely to use the Pleading style of religious coping. Both models suggest that a negative relationship exists between certain religious coping styles and longitudinal changes in lung function. Positive rates of change in lung function corresponded to lower probability (less use) of Pleading. The probability of using any religious coping was lower for less rapid pulmonary function decline; however, compared to Pleading, the probability of any negative religious coping use did not decrease as sharply. These results suggest that negative religious coping was still being used, even when adolescents experienced lung function changes above the normal range for their healthier counterparts.
DISCUSSION
Our findings demonstrate the reliability of the Brief R-COPE instrument in adolescents with CF. This is significant since it allows for new avenues for both screening adolescents for spiritual struggle and research involving the religious coping styles of adolescents. Screening for spiritual struggle is important due to the association of negative religious coping (often a marker of spiritual struggle) with poorer physical and mental health outcomes and because persons likely to experience spiritual struggle are less likely to 38 D. H. Grossoehme et al. request chaplaincy care (Fitchett, Meyer, & Burton, 2000) . If chaplaincy services are a limited resource, the need to identify those in need of intervention increases and use of the Brief R-COPE can assist chaplains in addressing this issue. Our study is the first to report an association between clinical decline in adolescents with CF and the use of negative religious coping. Faster pulmonary function decline was associated with increased odds of using negative religious coping, suggesting two clinical implications for chaplains. First, adolescents with faster decline in pulmonary function may be screened for negative religious coping. Second, adolescents using negative religious coping may become a focus of clinical attention for the chaplain. However, it is important to note ''faster'' is not the same as ''poor'' pulmonary function, nor does it imply a rapid decline near the end of life. Our findings suggest that such a rapid decline, even in an adolescent whose pulmonary function used to exceed 100% of their predicted functioning, and who experiences a precipitous decline, has increased the odds of that adolescent using negative religious coping compared to an adolescent with relatively poor, but constant, pulmonary function. Thus, the adolescent who may benefit from a chaplain's intervention is one who, formerly active in school sports, has declined to the point where this is no longer possible, and has lost their sense of identity as an athlete or who may be struggling against the identify of being a ''sick'' person. Negative religious coping in adolescents is associated with psychological distress and symptoms of anxiety and depression (Terreri & Glenwick, 2011 ). An assessment of spiritual and psychological health should be considered for all adolescents with chronic disease. In this study, Pleading religious coping was associated with a worse clinical trajectory. Pargament and colleagues considered Pleading to be ineffective coping when a person could control the outcome of a situation (Pargament, 1997) . CF disease progression is modifiable through treatment adherence to an evidence-based pulmonary regimen. Therefore, Pleading religious coping, in this context, could be interpreted as ineffective coping. Pleading coping could be used in clinical chaplaincy practice to identify patients who might benefit from referral for adherence-improving interventions. Pleading coping also could be used to identify adolescents with whom a chaplain may facilitate exploring options to help cognitively reframe their negative coping styles. Until more is known, cognitive reframing interventions may have greater impact on other outcomes, such as mental health.
The limitations of this study include a limited retrospective convenience sample from a single site. Nevertheless, there are noteworthy findings: adolescents do use spiritual styles of coping in relation to their disease, and this study demonstrates that the Brief R-COPE can be used with adolescents. Further, we report an association of lung function decline in CF patients with subsequent religious coping. Future studies should test the modifiability of adolescents' religious coping styles. The study design does not permit causality to be addressed; however, the subsequent collection of religious coping data means it may have existed prior to completing the Brief R-COPE. A prospective longitudinal, multi-site study including other covariates to construct a model addressing causality and mechanisms of action is needed. Exploration of the utility of the Brief R-COPE with adolescents, including development of an age-specific version and or alternative scoring, is needed. Until such studies are completed, however, chaplains and other pulmonary team clinicians may consider the use of either FEV 1 slope (rate of decline of pulmonary function) or religious coping styles for further assessment or possible intervention.
